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AG RICULTURAL D EVE LO P M E N T IN BOTSW ANA
TARGETS AND RESTRAINTS
)(
Hoyt A lverson  
Preface
In th is  paper, w h ich  is  e s s e n tia lly  a tra n s c rip tio n  of a p ub lic  le c tu re , I sha ll 
a tte m p t to o u tlin e  som e of the m a jo r issues e n ta ile d  in a na tiona l e ffo rt to  deve lop  
a g r ic u ltu re  in B o tsw ana. In th is  co n te x t, m a n y  assum ptions  and s u p p o s itio n s , 
w h ich  cannot a lw ays be fu lly  described and defended, m ust be m ade in order 
e f fe c t iv e ly  to c o m m u n ica te . In pa rt, th is  in te n tio n a l l im ita t io n  fo llo w s  from  the 
d es ire  to w r ite  in a fash ion  that w i l l  engage the in te re s t of the n o n -s p e c ia lis t ,  
ye t at the sam e t im e  be in fo rm a tiv e  for the s p e c ia lis t  as w e ll .  Th is is  a haza rd ­
ous undertak ing , for in it  one r is k s  tha t s im p lif ic a t io n  w h ich  s p e c ia lis ts  fin d  
d is ta s te fu l,  and that c o m p le x ity  w h ich  "p ra c t ic a l"  people fin d  cum bersom e or 
p e d a n tic . A d m itte d ly , these cavea ts  and apo log ies hard ly  b e n e fit the reader, but 
they do p ro tec t the purport of th is  ta lk  from  fa c ile  c r i t ic is m .  C o n s tru c tive  
c r i t ic is m  and d iscu ss io n  are, how ever, m ost eagerly  sought and w e lcom ed .
I shou ld  lik e  to  acknow ledge here the be n e fit and c o n tr ib u tio n  to  th is  paper 
m ade po ss ib le  by m y co lla b o ra tio n  w ith  D r. K . O land in the task  of fo rm u la tin g  
na tio na l ta rge ts  for the "A ra b ic -L a n d s  D eve lopm ent P o lic y " .  M uch of w hat has 
been w ritte n  here fo llo w s  from  our jo in t  w o rk . N eedless to say , in a ll tha t 
fo llo w s , any errors of o m is s io n  or c o m m is s io n  are m y re s p o n s ib ility  a lone .
G o ve rn m e n t's  P lans and P o lic ie s
B o ts w a n a 's  Fourth N a tiona l D eve lopm ent P lan  has pro ffered four m a jo r 
goa ls  in  each of w h ich  the a g ricu ltu ra l sector is  expected to p lay  a p rom inen t 
ro le : (a ) a tta in m e n t o f s e lf-s u f f ic ie n c y  in production  of esse n tia l s ta p le  c rops ,
(b ) p rov id ing  secure and adequate liv e lih o o d s  for Ba tsw ana, (c ) e lim in a tio n  of 
p o l it ic a l and econom ic dependence on Rhodesia and South A fr ic a , and (d ) s a v ­
ing (ea rn ing ) fo re ign  exchange.
To da te , these goa ls have rem ained but v is io n s , a lo n g  way from  re a liz a t io n . 
The a g ric u ltu ra l sector (excep t for beef expo rt) has m ade no progress during  the 
p lan period tow ards the ir a tta in m e n t. The M in is try  of F inance and D eve lopm ent 
P la n n in g , in its  keynote paper for N a tiona l D eve lopm ent P lan V , re fle c ts  th is  
fa c t in its  s ta te m en t tha t "the  tw o m a jo r p rob lem s to be faced during the period 
o f N a tiona l D eve lopm ent P lan  (N o . 5 ) ,  are the lack of p roductive  e m p lo ym e n t 
and the need for rura l d e ve lo p m e n t". The docum ent co n tin u e s : "th e  share of
governm ent resources p resen tly  going to the p rov is ion  o f so c ia l se rv ices  and 
p h ys ica l in fra -s tru c tu re  is too h igh and ore m ust be devoted to p roduc tive  
a c t iv it ie s  e s p e c ia lly  arab le  a g ricu ltu re  and in d u s try " .
H A sso c ia te  P ro fesso r, D epartm ent o^ Anf opo logy, D artm outh  C o llege , U .S .A .
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There are about 17,000 new m em bers added to  the labour fo rce  each year. 
Y e t the num ber o f new jobs  be ing created per year is  c u rre n tly  about 5 ,0 0 0 . 
Says the M in is try  o f F inance and D eve lopm ent P la n n in g , "The m a jo r source of 
new work w i l l  have to  be the a g ric u ltu ra l s e c to r. No other sector o ffe rs  such 
an opportun ity  to the bu lk  o f the popu la tion  of in c reas ing  not on ly  the leve l of 
consum p tion  o f thei.r own produce, but a lso  the p roduction  o f sa leab le  co m m o d ­
it ie s . "
The need to  crea te  new jo b s , e s p e c ia lly  in the fa rm in g  sec to r, is  echoed 
in  the N a tiona l D eve lopm ent P lan  (N o . 5) keyno te  paper of the M in is try  of 
Local G overnm ent and Lands, "One o f the tw o p o lic y  issues presented in th is  
M in is t r y ’ s keynote paper for N a tiona l D eve lopm ent P lan  (N o . 4) was to  reduce 
m ig ra tio n  from  rem ote  rura l areas to  large v il la g e s  and tow ns . This has not 
been ach ieved . It rem a ins a key p o lic y  issue  for N a tiona l D eve lopm ent P lan 
(N o . 5 ) . "
W h ile  there appears to be consensus w ith in  governm ent concern ing the 
scope and sca le  of the p rob lem s of rura l "u n d e re m p lo y m e n t,"  and the need to 
d ra m a tic a lly  increase arab le  p roduc tion , there does not appear to  be agreem ent 
concern ing the m eans to re c tify  the p ro b le m s . For e xa m p le , the M in is try  of 
A g ricu ltu re  sees the need to p rov ide  re lia b le  w ater s u p p lie s  in lands areas as 
necessary to ach ieve su b s ta n tia l grow th in a g r ic u ltu re . The M in is try  o f M ine ra l 
Resources and W ater A ffa irs , for th e ir part, ques tion  the p ra c t ic a b ili ty  o f th is  
idea and indeed, in the ir keynote paper for the F ifth  N a tiona l D eve lopm ent P lan , 
m ake no m en tion  at a ll of water d eve lop m en t.
The M in is try  of A g ricu ltu re  hopes to  crea te  7 ,0 0 0  -  10,000 jobs in the 
a g ricu ltu ra l sector during the f iv e -y e a r  period 1979-1984. Y e t the to ta l number 
of jobs needed during th is  period ( in c lu d in g  s e lf-e m p lo y m e n t)  is  go ing to be at 
least 75 ,000 , in c lud ing  a large number to absorb the expected dem and for work 
created by rap id  d im in u tio n  in m ig ra to ry  labour to  South A fr ic a .
D esp ite  d isagreem ent over m eans, G overnm ent appears to  be c o m m itte d  
to  the goal of im m e d ia te  and d ra m a tic  deve lopm en t o f a g r ic u ltu re . W hat are 
the co n s tra in ts  a ffe c tin g  pu rsu it o f th is  end, the resources tha t can be harnessed, 
the current co n d itio n s  of a g ricu ltu re  and the s p e c if ic  ta rge ts  w h ich  m ust be set 
in order to de fine  and m easure progress tow ards th is  goa l?
S o c io -E c o n o m ic  Background
The popu la tion  of Botsw ana is  c u rre n tly  som ew hat greater than 3 /4  m i 11 ion 
and is  grow ing at an annual rate in excess of 3 pe rcen t. By the year 2000, the 
popu la tion  w i l l  exceed 1 .6  m il l io n .  The num ber o f rura l d w e llin g  households is 
v a r io u s ly  e s tim a te d  to be between 80, 000 and 100 ,000 . The num ber a c tiv e ly  
engaged in som e fo rm  of arable or s tock  fa rm in g  is  s u b s ta n tia lly  less than the 
to ta l.  It m ay be assum ed from  severa l s tud ie s  tha t at least 10 percent of rura l 
households do not fa rm , do so ir re g u la r ly , or on a n e g lig ib ly  s m a ll s c a le .
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F ifty -e ig h t  percent o f rura l households c u lt iv a te  fewer than four hectare of land; 
87 percent c u lt iv a te  fewer than e igh t hecta re .
The m edian com puted "g ross  a v a ila b le  in co m e " for rura l households is 
less than the "pove rty  da tum  lin e "  as com puted for the ave rage -s ized  rural 
household of 6 .2  persons. M ean incom e per c a p ita  of rural d w e lle rs  is about 
P160 per annum . M ore than o n e -h a lf of curren t a c tiv e  fa rm in g  households 
depend upon borrowed, exchanged, or m a fis a ' d d ra ft power in som e m easure in 
order to p lough . Betw een 30 and 40 percent of a c tiv e  fa rm ers lack dem and- 
r ig h ts  of any k ind  to  c a ttle  for d ra ft pow er.
The urban popu la tion  was e s tim a te d  in  1971 to be 5 9 ,460 . The current 
(1978) e s tim a te d  urban popu la tion  o f Bo tsw ana exceeds 100 ,000 . Th is popu­
la tio n  is  sa id  to  be grow ing at 13 percent per annum . This trend is  expected to 
con tinue  over the next severa l yea rs . If th is  ra te  o f urban increase pe rs is ts  for 
ten years , the urban popu la tion  in 1988 w i l l  have reached 383 ,50 0 . This w i l l  
represent an increase in the p roportion  o f the popu la tion  w h ich  is urban from  
about 14 percent to  about 38 percen t.
M in e  labour m ig ra tio n  reached a peak in 1976 w ith  over 40, 000 in d iv id u a ls  
rec ru ited  from  B o tsw ana . There appears to  be som e reduction  in these num bers 
for the past two yea rs . S t i l l ,  the annual num bers of m ine rs  recru ited  cu rre n tly  
equals about 1 /2  -  2 /3  of the to ta l num ber in fo rm a l sector em p loym en t w ith in  
the co u n try . The econom ic  im p o rt o f th is  m ig ra tio n  is  s u b s ta n tia l. A c tu a r ia lly ,  
h a lf the rura l households send one m em ber to the m ines per yea r. For 1976 
som e 37 ,000  m ine  em ployees from  Botsw ana earned 3 2 ,0 0 0 ,0 0 0  P u la  and 
repa tria ted  over P50Q,00 per c a p ita l in  cash and k in d . M ine  m ig ra n ts ' wages 
each year exceed 20 percent of a ll fo rm a l sector com pensa tion  for the w ho le  of 
B o tsw ana.
M in im u m  wages a v a ila b le  in town (P480 per annum ) and /o r com pensa tion  
for n ine m onths m ine  co n tra c t (ave . = R869 in 1976) m ust be seen as one 
m easure of oppo rtun ity  cos t for an in d iv id u a l 's  e le c tin g  to  fa rm  in rura l a reas. 
Form al sector wages cu rre n tly  average (1978) m ore than P 2 ,000 .00  per w o rke r. 
This is  m ore than three t im e s  the m edian rura l household in com e .
These few figu res  suggest d ire c t ly  tha t there e x is ts  a large gap or d is ­
p a rity  between the in com e s, w e a lth , and Iife -c h a n c e s  of ru ra l, subs is te nce  or 
su b -su b s is te n ce  fa rm in g  households and urban, " fo rm a l se c to r" househo lds . 
Th is gap has been grow ing and shows no s ign  of be ing c losed  in the near fu tu re . 
Table I il lu s tra te s  th is  p o in t. W h ile  the he igh ts  of these curves are an im po rtan t 
da tum , the p r in c ip a l issue  lie s  in the d isc repan t s lopes o f these cu rves . Rural 
incom es are not r is in g  as ra p id ly  as the p e r-c a p ita  w ea lth  production  of the 
coun try  as a w h o le . Form al secto r wages are r is in g  m uch m ore ra p id ly  
than is  the w e a lth  of the coun try  as a w h o le . The inescapab le  co n c lu s io n  is 
tha t the w ea lth  of the coun try  is  now m a !d is tr ib u te d  and change is  in the 
d ire c tio n  of ra p id ly  inc reas ing  m a ld is tr ib u t io n . Can deve lopm ent of a g ricu ltu re  
succeed in reve rs ing  these trends as w e ll as lead to  a tta in m e n t o f the other 
in te rre la ted  goa ls  c ite d  above?
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C urrent C ond itions  of A g ric u ltu re
P roduction  of ce rea l crops over the past ten years va ries  m arked ly  as a 
fu n c tio n  o f ra in fa l l.  Annual per hectare y ie ld s  o f sorghum  and m a ize  range 
from  lows of 65 and 55 kgs . re s p e c tiv e ly  to h ighs o f 455 and 435 kgs . re ­
s p e c tiv e ly . The h ighes t recorded aggregate y ie ld  o f ce rea ls  in Botsw ana in 
the past ten years c o n s titu te s  about h a lf the annual m in im u m  n u tr it io n a l de ­
m and for the curren t popu la tion  as a w ho le  (see b e lo w ). The mean per hec­
tare  y ie ld s  for ce rea ls  over the past ten years (280 k g s . )  grown on three hec­
tare  (the m ean household  hecta rage) p rov ide  a crop w h ich  is  about h a lf that 
required to  m eet c o lo r ic  m in im a  for the "ave rage" rura l fa m ily  o f 6 . 2 persons.
The va lue  of crop p roduction  c o n s titu te s  about 11 percent of the gross 
a v a ila b le  incom e of the poorest 10 percent o f rura l househo lds, 9 percent of 
the households in the 15th to  50th pe rce n tile s  of households ranked by gross 
a v a ila b le  in com e , 4 percent o f households in th e 6 0 th  to 95th p e rc e n tile s , and 
0 percent of the r ic h e s t 5 percent o f househo lds . For a ll but the r ic h e s t 5 per­
cent o f rura l househo lds , the va lue  o f incom e from  e ith e r fo rm a l em p loym en t 
or from  cash trans fe rs  in to  the household exceeds the va lue  of crop p roduc tion . 
In m ost incom e s tra ta  (a ll but the r ic h e s t 5 p e rc e n t), the com bined  va lue  of 
incom e from  fo rm a l em p lo ym e n t and wage trans fe rs  exceeds the va lue  of 
crop  production  by a fac to r o f a t least four and ty p ic a lly  by a fac to r o f ten .
A g ric u ltu re  ( in c lu d in g  liv e s to c k  fa rm in g ) accounts for about one-quarte r 
o f the gross d o m e s tic  product and about 6 percent o f a ll fo rm a l e m p lo ym e n t. 
Of the GDP traced to incom e ( i . e . , c o m p e n s a tio n ), a g ricu ltu re  con tribu tes  
13 .6  m il l io n  P u la  or about 11 .5  percen t.
It is  s o le ly  because of the curren t va lue  of m eat exports tha t B otsw ana 
is  a net exporter o f fo o d -s tu ffs .  D esp ite  th is ,  B otsw ana is  im p o rtin g  in ­
c re a s in g ly  large p roportions o f her b a s ic  foods . In 1975 over 54 ,000 tons of 
cerea l were im p o rte d ; in 1976 over 6 5 ,000  to n s ; in 1977 over 100,000 to n s . 
These im p o rts  te s t i fy td  the fa c t tha t no m ore than one-quarte r of B o ts w a n a 's  
cu rren t fa rm in g  households ever harvest a crop w h ich  m eets the to ta l house­
ho ld  dem and for (1 ) c a lo r ic  m in im a , (2 ) for opera ting  cos ts  such as wages 
and seeds, and (3 ) for a rep lacem ent fund. These fa c ts  lie  beh ind curren t 
m a ss ive  m ig ra tio n  to  large v il la g e s ,  tow ns, and the m ines  by rura l peop le .
Thus, 46 percent of rura l households have at least one w age -ea rne r. 
The vas t m a jo r ity  of these are in B o ts w a n a 's  towns or in the South A frica n  
m in e s . Urban and m ine  m ig ra tio n  m ust be seen as a d ire c t re su lt of the 
fa ilu re  o f a g r ic u ltu re  to  s u s ta in  accep tab le  in com e s.
N u tr it io n : A Note
It is pop u la rly  b e lie ved  in B otsw ana tha t the popu la tion  as a w hole  en­
jo ys  a rather good d ie t.  W h ile  parts of A fr ic a  have less adequate d ie ts , the 
popu la tion  o f B o tsw ana, e s p e c ia lly  the poorer h a lf,  both urban and ru ra l, are
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undernourished and im p ro p e rly  nou rished . The FAO Fourth W orld  Food Survey re ­
ports tha t the popu la tion  ( in  aggregate) ob ta ins  less than 90 percent o f s t ip u la te d  
m in im u m  c a lo rie  requ irem en ts  per c a p ita  per d ay . S a id  d if fe re n t ly ,  the pe rcen t­
age o f the popu la tion  w ith  c a lo r ic  in take  be low  the c r i t ic a l l im i t  o f 120 percent of 
the average basa l m e ta b o lic  ra te  exceeds 2 0 0 ,0 0 0 . Th is  was o n e -th ird  o f the 
popu la tion  for the years 1969 -  1974 in w h ich  the s a m p lin g  was undertaken. P ro ­
te in  in take  is  very h igh for som e Batsw ana (e .g . , herd boys liv in g  o ff m ilk ,  and 
ho lders of large num bers o f s tock  or fow l who eat re g u la r ly  part o f the o f f ta k e ) .  
But for the m a jo r ity  of B a tsw ana, p ro te in  in take  is  p robably less than 50 gram s 
per day . The popu la tion  does not ob ta in  s u f f ic ie n t  q u a n titie s  o f v ita m in s  and 
m in e ra ls  from  green or y e llo w  vege tab les  and from  f ru its ,  e s p e c ia lly  during  the 
dry season.
The E ff ic ie n c y  o f T ra d itio n a l A g ric u ltu re
The s ta rk  and unden iab le  sho rtcom ings  of cu rren t a g ricu ltu re  ra ise  the 
qu e s tio n : Is B o ts w a n a 's  tra d it io n a l a g r ic u ltu ra l p ra c tic e  in c re d ib ly  in e ff ic ie n t?
The answer is  c le a r ly  no. W h ile  the to ta l product o f the tra d it io n a l reg im e  fa lls  
s e rio u s ly  short of na tiona l need and dem and, i t  cannot - -  indeed, m ust not be 
concluded tha t the sys tem  of p roduction  is  in e ff ic ie n t .  E ff ic ie n c y  is  a concept 
w h ich  re fe rs to the re la tio n s h ip  between the energy inpu t in to  a sys tem  and the 
energy output o f the s y s te m . In genera l, hun ting  and ga the ring , hoe a g ric u ltu re , 
and tra d it io n a l p lough a g ricu ltu re  are m ore e f f ic ie n t  than m odern, c a p ita l 
in te n s ive  a g r i-b u s in e s s . W h ile  the e ffe c tiv e n e s s  o f m odern a g r i-b u s in e s s  in 
producing large q u a n titie s  o f food cannot be den ied , it  m ust be rem em bered tha t 
th is  large product is  the re su lt of m a ss ive  energy in p u ts . For e xam p le , in the 
pota to  industry  of the s ta te  of W ashington in the U n ited  S ta te s , b e tw e e n ^  and 12 
ki lo -c a lo r ie s  of energy input are requ ired to  d e rive  k i lo - c a lo r ie  o f energy output 
in  the fo rm  of s ta rc h . Am ong the Tsem baga, a people of h igh land  New Guinea 
whose p rin c ip a l c u lt ig e n  is  the yam  w h ich  is  grown in a sys te m  o f hoe c u lt iv a t io n , 
land is c le a re d , p lan ted  for som e years , then a llo w e d  to  revert to  fo re s t. Th is 
Tsem baga "s la s h  and burn" h o rtic u ltu re  requ ires  1_ k i lo - c a lo r ie  of energy inpu t to 
d e r iv e jn  k ilo -c a lo r ie  o f energy output in the fo rm  of s ta rc h . W h ile  in W ashington 
s ta te  the number o f c a io rie s  produced per hectare  is  double  tha t o f New G uinea, 
the energy input requ ired to ob ta in  tha t doubled y ie ld  is  between 80 and 120 tim e s  
g rea te r.
In p r in c ip le , th is  argum ent a p p lie s  to a ll crop  typ e s , in c lu d in g  ce re a ls . In 
an era where energy is  ra p id ly  r is in g  in c o s ts , B o tsw ana shou ld  be very aware of 
the real co s ts  e n ta ile d  in a tte m p ts  to  ra ise  a g r ic u ltu ra l p roduction  by m a ss ive  
p ie c e -m e a l increases in energy in p u ts .
Targets for S e lf -S u ff ic ie n c y  in C erea ls
The na tiona l annual per c a p ita  ce rea ls  requ irem en t for deve lop ing  coun trie s  
has been e s ta b lish e d  by FAO as 250 kgs . U s ing  th is  fig u re , B otsw ana has a 
cu rren t na tiona l requ irem en t o f about 200 ,000  to n s , m ade up of ap p ro x im a te ly  50 
percent sorghum , 30 percent m a iz e , and 20 percent w h e a t. In the years o f best 
aggregate ce rea ls  y ie ld ,  Bo tsw ana has produced h e rs e lf about h a lf th is  am oun t.
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By the year 2000 the popu la tion  w i l l  have doub led , and the per ca p ita  dem and 
w i l l  have increased by about 50 to 60 pe rcen t. The la tte r increase w i l l  be 
traceab le  to  decreased m il l in g -o u t  ra tes , greater use of ce rea ls  in feeding 
s to c k , p o u ltry , e tc . ,  and changes in proportions o f ce rea ls  in dem and. The 
na tiona l dem and by the year 2000 w i l l  be 600 ,000  tons , made up of a p p ro x i­
m a te ly  440 ,000  tons of so rghum , 240 ,000  tons of m a ize , and 100,000 tons 
of w h e a t.
To ach ieve  na tiona l s e lf - s u f f ic ie n c y ,  a g r ic u ltu ra l p o lic y  m ust a im  at a 
ra p id ly  m ov ing  ta rg e t. The year 2000 ta rge t is  m ore than f iv e  tim e s  B o ts ­
w a n a 's  best annual p roduction  to d a te .
To ach ieve  th is  g o a l, B otsw ana m ust d ra m a tic a lly  increase its  per hec­
tare  y ie ld s  of ce rea ls  or increase the hectarage under c u lt iv a t io n  of a c o m b in ­
a tio n  of bo th . Current s tu d ie s  suggest tha t a doub ling  o f ce rea ls  y ie ld s  over 
tra d it io n a l averages is  about as m uch as can be accom p lishe d  by s im p le  
m o d if ic a tio n s  o f the tra d it io n a l s y s te m . There fo re ;"'in  the short run, it  w ould  
seem  prudent to  double  on average per hectare y ie ld s  o f ce rea ls  and seek to 
m ore than double the hectarage under c u lt iv a t io n  w ith  cereal c ro p s . If 
c a p ita liz a tio n  o f s m a ll fa rm s  proves econ om ic , and tre b lin g  or quadrup ling of 
y ie ld s  is  p o s s ib le , then a m odest increase in hectarage w i l l  be requ ired .
A t the leve l of the househo ld , s e lf-s u f f ic ie n c y  requ ires an annual 
ce rea ls  harvest of no less than 300 kgs . per f u l l - t im e  household dependent. 
Th is  figu re  inc ludes  com ponents for c a lo r ic  m in im a , seeding ra te s , m illiV tg - 
out ra te s , "s u rp lu s e s " for com pensa ting  casua l labour, and a co n tr ib u tio n  to 
a c a p ita l " re p la c e m e n t" fund . The average rura l household (n = 6 .2 )  w ould  
have to  harvest an annual m in im u m  of 1 ,860 kgs . to m eet th is  ta rg e t. The 
curren t rura l household c u lt iv a t in g  between three and four hecta re , and 
ha rves ting  the "ave rage" y ie ld  of less than 300 kg s . per hectare is  ob ta in ing  
on ly  about o n e -h a lf to  tw o - th ird s  of th is  subs is tence  m in im u m  on average. 
G iven these fa c ts , another goal m ust be to increase y ie ld s  and /o r hectarages 
under c u lt iv a t io n  for each a c tiv e  fa rm in g  househo ld . Prudence w ou ld  suggest 
tha t in the short run a doub ling  o f the per hectare ce rea ls  y ie ld s -( to  a mean of 
600 per hecta re ) and the c u lt iv a t io n  of at least o n e -h a lf hectare for each f u l l ­
t im e  household m em ber w ou ld  produce the subs is te nce  crop for a household 
in the m ost e f f ic ie n t  w a y , g iven  a d e c is io n  to use a "m o d if ie d  tra d it io n a l"  
reg im e  in a g r ic u ltu re .
On the assum ptio n  tha t re lia b le  doub ling  o f the per hectare y ie ld s  can 
q u ic k ly  and e c o n o m ic a lly  be ach ieved , then those among the 30 ,000  -  40 ,000  
households c u rre n tly  p lough ing  o n e -h a lf hectare per m em ber w i l l  have to  app ly 
the im proved packages to  ex tan t c u lt iv a te d  hectarage , w h ile  those fa rm ers  
c u rre n tly  p lough ing  fewer than o n e -h a lf hectare per household m em ber w i l l  
have to increase the hectarage under c u lt iv a t io n .
A su b s id ia ry  but necessary accom panying  goal w i l l  be the need to  
assure fa rm ers  tha t d ra ft power w i l l  be a v a ila b le  in s u ff ic ie n t num bers and
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t im e ly  fash ion  to  undertake the c u lt iv a t io n  o f the hectarages recom m ended. S ub­
s is te n c e  ta rge ts  p lus  incom e ta rge ts  (see b e low ) w i l l  requ ire  f iv e  to  s ix  trek oxen 
per househo ld .
The larger fa rm ers  (those  c u lt iv a t in g  between 4 and 20 hec ta re ; n = 30 ,000  - 
4 0 ,0 0 0 ) m a yo r m ay not be w e ll adv ised  to  devo te  s ig n if ic a n t  hectarages to  ce rea ls  
crops for su b s is te n c e . Th is  d e c is io n  w ou ld  depend on the p ro f ita b i l ity  o f other 
(cash ) crops and the co s ts  o f "b u y in g  b a ck " fa m ily  su b s is te n ce  at re ta il p r ic e s .
Targets for Incom e
Incom e ta rge ts  for households engaged in a g r ic u ltu re  m ust be se t in ro ta tio n  
to  in co m e -g ene ra ting  a lte rn a tiv e s  — in p a r t ic u la r ,  urban em p lo ym e n t and m ine  
labour m ig ra tio n . Revenues from  the sa le  o f a g r ic u ltu ra l su rp luses  m ust crea te  
re turns to  labour tha t app rox im a te  in  som e sense those  o f fo rm a l secto r e m p lo y ­
m e n t.
U sing curren t m ine  labour re m itta n c e s , a n d /o r assum ptio ns  concern ing  
"expe c ted " wages to be ob ta ined by a household  liv in g  in town and hav ing  tw o 
p o te n tia lly  fu l l - t im e  w o rke rs , we can c a lc u la te  tha t rura l fa rm in g  households 
m ust be able to generate from  the sa le  o f crops about P 3 00 .00  in m oney earn ings 
(above subs is te nce  c o s ts )  in  order tha t they be ab le  to  "co m p e te " s u c c e s s fu lly  
w ith  towns and /o r m ines  for la bou r.
The in com e -p rod uc in g  a g r ic u ltu ra l a c t iv i t ie s  m os t p ra c tic a b le  fo r Botsw ana 
a re : f i r s t ,  cash crops (cow peas, o il seeds, ground nu ts , h o rt ic u ltu ra l c ro p s ) ;
second, d a iry in g ; th ird , p o u ltry ; fo u rth , s m a ll s to c k ; f i f th ,  ce re a ls .
Each of these cou ld  p o te n tia lly  p rov ide  the household  w ith  a cash surp lus  of 
P 300 .00  suggested as the m in im u m  ta rg e t. Cash crops (p u ls e s , o il seeds, ground 
n u ts ) w i l l  requ ire  tha t s m a ll fa rm ers  b ring  an a d d itio n a l two to  four hectare  under 
c u lt iv a t io n .  Th is im p lie s  tha t the a ve ra g e -s ize d  rura l household su b s is tin g  
through cerea l p roduction  and producing a cash su rp lu s  o f about P300 through 
grow ing cash crops w i l l  have to  c u lt iv a te  about s ix  to  e ig h t hectare  a n n u a lly . 
Th is is the m in im u m -s iz e d , v ia b le  fa rm in g  u n it .  It is  m ore than double  the 
cu rren t hectarage c u lt iv a te d  by "m e d ia n " fa rm e rs . Thus, a s h o rt- te rm  goal w i l l  
have to  be to  expand s u b s ta n tia lly  the land under c u lt iv a t io n  and assure its  
d is tr ib u tio n  in such fash ion  th a t m in im u m  con tiguous  hectarages o f about s ix  to 
e ig h t can be made a v a ila b le  to  the m ore than 70 ,000  households c u rre n tly  c u l t i ­
v a tin g  fewer than e ig h t he c ta re .
The ra te  a t w h ich  these p roduction  and incom e  ta rge ts  can be ach ieved 
depends on both w i l l  and resources. Rates o f increase  or decrease in the num ber 
of a c tiv e  fa rm in g  households is  d i f f ic u l t  to  p re d ic t,  e s p e c ia lly  s in ce  these ra tes 
wHI th e m s e lv es re fle c t the scope and sca le  o f gove rnm en t p o lic y  im p le m e n ta tio n  
i t s e l f . If tha t p ropo rtion  o f the ra te  o f urban increase traceab le  to  ru ra l-o u t-  
m ig ra tio n  rem a ins  cons tan t over the next severa l years ( i . e . , about th re e -fo u rth s  
o f the to ta l urban in c re a s e ), and the ra te  o f increase  due to  b ir th  in the rura l areas
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rem a ins  at 3 percen t, then there w i l l  be in the short run a s m a ll increase in the 
rura l popu la tion  fo llo w e d  by a poss ib le  d e c lin e  in  the rura l p o p u la tion . A ssu m ­
ing ra tes of urban increase due to rura l o u tm ig ra tio n  d e c lin e , then the rura l 
popu la tion  in  the short run w ou ld  show som e increase over the next severa l 
yea rs . M ak ing  the m id d le -o f- th e -ro a d  judgem ent tha t the ra tes of ru ra l-o u t-  
m ig ra tio n  and the ra tes of ru ra l increase due to b irth  w i l l  equal each other in 
the short run, we can presum e a rura l fa rm in g  popu la tion  of nearly  constan t 
num bers over the next decade or so . Thus, i f  2 ,000  s m a ll- fa rm  households 
are brought to  m in im u m  production  and incom e ta rge ts  per annum , by the year 
2000, 44 ,000  a d d itio n a l fa rm ers  w i l l  have reached the se t g o a ls . Th is  w ou ld  
equal som eth ing  less than o n e -h a lf the to ta l num ber of fa rm in g  househo lds. 
O b v io u s ly , i f  the rate is  doubled (to  4 ,000  households per y e a r) ,  nearly  a ll the 
fa rm in g  households w i l l  have reached the m in im u m  ta rge ts  by the year 2000.
Larger fa rm ers  can probably be brought to incom e and p roduction  targets 
m ore ra p id ly . For the larger fa rm ers  (those  cu rre n tly  c u lt iv a tin g  between 8 and 
20 hectare  per a n n u m ), the ta rge ts  shou ld  be s ta ted  as net re tu rns to land, 
labour or other scarce  p roduction  fa c to rs . As a f ir s t  a p p ro x im a tio n , one cou ld  
ho ld  the e xpe c ta tio n  tha t these larger fa rm ers  shou ld  be ab le  to de rive  a net in ­
com e from  cash cropp ing of 80 to 100 pu la  per hectare  devoted to  such c rops . 
Thus, a fa rm er grow ing ten hectare o f sun flow er seeds, ground nu ts , or pu lses 
shou ld  be expected through e ff ic ie n c ie s  of h is  fa rm in g  sys tem  to de rive  a net 
incom e of P800 to  P 1 ,00 0  at cu rren t pu la  purchasing power.
S h o rt-T e rm  C o ns tra in ts
There are s ix  or seven m a jo r co n s tra in ts  to the ach ievem ent of the pro­
d uc tion  and incom e goa ls  suggested in th is  paper, b r ie f m en tion  on ly  w i l l  be 
made of each .
D ra ft P ow er. The coun try  possesses al_l_ of the d ra ft power requ ired to 
ach ieve  its  a rab le  p roduction  g o a ls . Indeed, d ra ft power p resen tly  at hand is 
adequate to m eet the p roduction  ta rge ts  suggested here for the year 2000. U n­
fo rtu n a te ly , tha t d ra ft power is d is tr ib u te d  in such m anner tha t on ly  a m in o r ity  
o f fa rm in g  households are capable  of b ring ing  s u ff ic ie n t hectarage under c u l t i ­
va tio n  so as to  grow an annual subs is te nce  crop ( in  good y e a rs ) . About 50 per­
cent o f fa rm in g  households c u rre n tly  re ly  on borrow ed, h ired , or exchanged 
d ra ft power in som e m easure . Lack o f t im e ly  access to  d ra ft power appears to 
be the la rgest s in g le  d e te rm inan t of the v a r ia t io n  in hectarage brought under 
c u lt iv a t io n .  The s in g le  b igges t d e te rm inan t o f whether a person has t im e ly  
access to  c a tt le  lie s  in  r ig h ts  of ow nersh ip  or in  lo n g -te rm  ho ld ing  ( m a fis a ) . 
Farm ers ho ld ing  or ow ning d ra ft a n im a ls  c u lt iv a te  75 percent m ore hectarage 
than those re ly in g  on h ir in g  or borrow ing of a n im a ls . Those households ho ld ing  
s ix  or m ore oxen p lough , on average, double the hectarage o f those ho ld ing  
f iv e  or fewer oxen . Indeed, it  w ou ld  appear tha t every fa rm er m ust have access 
to  at least fou r, and probably s ix ,  s tron g , hea lthy  oxen to  c u lt iv a te  the h e c ta r- 
ages recom m ended above in  t im e ly  fa sh io n . The num ber o f households ho ld ing  
th is  num ber are fewer than o n e -th ird  o f the to ta l.  One na tiona l goal m ust be to 
assure fa rm in g  households of t im e ly  access to  four to  s ix  trek a n im a ls  (or larger 
num bers of other a n im a ls )  usab le  as d ra ft pow er.
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Land. Land cu rre n tly  under regu lar or a t leas t in te rm itte n t a rab le  reg im es 
to ta ls  1 ,3 6 0 ,0 0 0  hec ta re . The hectarage c u lt iv a te d  in any one year, how ever, 
is  no m ore than 500 ,000 hec ta re . The to ta l p o te n tia lly  a rab le  land in Bo tsw ana 
is  e s tim a te d  to be about three to  four m il l io n  h e c ta re . A ssum ing  80 ,000  cu rren t 
rura l househo lds , th is  g ive s  an arab le  hectarage o f 17 per househo ld . By the 
year 2000 there w i l l  be a t least 100 ,000 households in rura l areas a c t iv e ly  en ­
gaged in fa rm in g . D iv id in g  these in to  p resen tly  a rab le  land, th is  p rov ides on 
average 13 .6  hectare  per househo ld . If  3 ,0 0 0 ,0 0 0  hectare  are brought under 
a rab le  re g im e s , th is  g ive s  30 hectare  per househo ld .
W h ile  there is  s u ff ic ie n t a rab le  land , i t  m us t be noted tha t fa rm in g  house­
ho lds are not even ly  d is tr ib u te d  over the a v a ila b le  arab le  land . To ach ieve  the 
goa ls  described above, m ovem ent o f households and re d is tr ib u tio n  o f land both 
w i l l  be nece ssa ry . In m any parts o f B o tsw ana there c u rre n tly  e x is ts ,  in  te rm s 
of the goa ls  put forw ard here, a land shortage , or a t least a severe land 
m a ld is tr ib u t io n . One na tio na l goal w i l l  have to  be ra tio n a l a llo c a tio n  and re ­
a llo c a tio n  o f e n tit le m e n ts  to  land.
W a te r. T im e ly  p lough ing  im p lie s  the a v a ila b il i ty  not on ly  o f ra in s , but 
water for household consu m p tion  and for d ra ft a n im a ls . W h ile  the co s ts  of 
b ring ing  re lia b le , c lean  w ater su p p lie s  to  every m a jo r lands area w ou ld  be 
a s tro n o m ic a l, centers  for w a ter d is tr ib u tio n  m ust be cons ide red  e s s e n tia l. 
D is tances  tha t d ra ft a n im a ls  m ust trave l between w in te r g ra z in g /w a te r in g  and 
s ite s  of c u lt iv a t io n  m ust be reduced. Th is m ay requ ire  m ov ing  w ater or people 
or bo th . The p rice  o f the la tte r is  at least as h igh  as the p rice  o f the fo rm e r. It 
is  not c lea r tha t perm anent s e ttle m e n t in lands a reas, induced by p ro v is io n s  of 
nearby perm anent w ater s u p p lie s , w i l l  by i ts e lf  m ake the c o n tr ib u tio n  o f other 
inputs to  a g ricu ltu re  (labour and d ra ft pow er) m ore e f f ic ie n t  or m ore e f fe c tiv e .
Labour. H idden underem p loym ent in rura l a reas, esp e c ia l I y am ong w om en, 
is  not nearly  so great as has re ce n tly  been e s t im a te d . The h ig h ly  f lu c tu a tin g  or 
seasonal nature o f labour inpu ts  c rea tes  severe labour shortages in m any a reas. 
Labour sharing arrangem ents between town and co u n trys id e  and between house­
ho lds in rura l areas rem a ins  a c ru c ia l m eans fo r m in im iz in g  seasonal labour 
shortages. R e m ittance s  from  wage labour done in  tow ns and m in e s , as w e ll as 
regular m ovem ent o f k in  from  towns or m ines  to  the c o u n trys id e , are a b so lu te ly  
necessary fea tures of labour o rg a n iz a tio n . Inc reas ing  labour inpu ts  to  a g r i­
cu ltu re  w i l l  have to com e from  in creas ing  the re tu rns  to a g r ic u ltu ra l labour. 
M uch of the increased re tu rns to labour w i l l  have to  be converted  to wages w ith  
w h ich  to h ire  labour, or e n tice  absent household  m em bers back to  fa rm in g  from  
th e ir so journs as wage labourers.
Increased R isk  to  Investm en t
Increas ing  average y ie ld s , and in c rea s ing  p rice s  m ay not be ach ieved in 
the short run w ith o u t increased r is k  to  the fa rm e r. The sources o f r is k  are 
num erous and cannot be rev iew ed here . In gen e ra l, m any o f the inputs  required 
by s o -c a lle d  m odern in teg ra ted  fa rm in g  packages are such tha t i f  y ie ld s  fa l l ,
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for any reason , be low  g iven  m in im a , the losses sus ta ined  are m uch h igher than 
is  the case even w ith  crop  fa ilu re  under tra d it io n a l s y s te m s . The ca p a c ity  of 
m any fa rm ers  to  su s ta in  even an annual loss o f the m agn itude po ss ib le  under 
m odern sys te m s  is  very l im ite d .
M any B atsw ana fa rm ers  perce ive  the r is k s  of new p rac tices  in lig h t o f the 
adequacy of tra d it io n a l ones. They do not pe rce ive  a n tic ip a te d  r is k  in lig h t of 
probable g a in s . This w i l l  m ake " s e l l in g "  o f m odern p ra c tice s  m ost d i f f ic u l t  in 
re la t iv e ly  bad yea rs , e a s ie s t in  good yea rs .
C red it and M a rke ting
Adoption  of c o s tly  new fa rm in g  sys te m s  is  im p o s s ib le  un less re lia b le , 
p ro fita b le  sa les  can be a n tic ip a te d . If increased y ie ld s  cannot be so ld  at 
a ttra c tiv e  p r ic e s , there w i l l  be no reason w hatever to  undertake the increased 
production  in the f ir s t  p la c e . M oreover, the producer p rices  paid w i l l  have to 
com pensate  the fa rm er for the real cos ts  of the in p u ts : c a p ita l c o s ts , va ria b le  
c o s ts , and the opp o rtun ity  co s ts  o f labour. M a rke tin g  w i l l  requ ire , of course , 
re lia b le  m eans of s to rage and tra n sp o rta tio n .
C red it has p layed a less im po rtan t ro le  in arab le  production  than have 
subven tions from  sa le  o f labour or s to c k . I f  labour c u rre n tly  supporting  a g r i­
c u ltu re  by m eans of wage w ork is  to be returned to  p rim ary  a g r icu ltu ra l pro­
d u c tio n , c re d it to  rep lace  the foregone fo rm er wage earn ings w i l l  becom e 
necessary , e s p e c ia lly  in the short run . W hat fo rm  th is  c re d it w i l l  take  cannot 
be suggested at th is  t im e .
A rab le -P acka ge  D esign
D iffe re n t reg ions in the coun try , d iffe re n t econom ic  c la sse s  w ith in  the 
coun try  and w ith in  reg ions have d iffe re n t c a p a b ilit ie s  and resources usab le  in 
deve lop ing  a g r ic u ltu re . W hat is  fe a s ib le  - -  indeed, d e s ira b le  - -  in  one reg ion 
m ay be absurd in ano the r. For exa m p le , in the S outheast d is t r ic t  i t  is  not 
p o ss ib le  to p rov ide  every fa rm in g  household w ith  e ig h t hectare o f a rab le  land . 
M a rke tin g  cash crops grown in  N gam iland  is  cu rre n tly  go ing to be very d i f f ic u l t  
and e xpe ns ive . D is tr ic ts  m ust m ake an im po rtan t c o n tr ib u tio n  to the des ign  o f 
lo c a lly  p ra c tica b le  packages. Labour, land, c l im a te ,  c a tt le  d is tr ib u t io n , p rox­
im ity  to  m a rke ts , and s m a ll-s c a le  e co lo g ic  v a r ia tio n s  are but som e o f the k inds 
o f d iv e rs ity  tha t p o lic y  and fa rm in g -s y s te m s  research m ust take account of in 
recom m end ing  change in a g r ic u ltu ra l p ra c tic e .
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